Potential involvement of p53 in ischemia/reperfusion-induced osteonecrosis.
Idiopathic osteonecrosis of the femoral head (ION) is a devastating pathological condition of unknown etiology. In this study, we developed a simple murine model of osteonecrosis and investigated the underlying molecular mechanisms. In this model, the central portion of the tails of male C57BL/6 mice were tightly ligated to produce ischemic regions at sites distal to the ligatures. The occlusive ligatures were maintained for the indicated periods and then removed to induce reperfusion. The tails were histologically examined, and gene expression was analyzed by PCR array. The effect of p53 expression on osteocytes apoptosis was examined using preosteocytic MLO-A5 cells. In addition, the expression of p53 was analyzed in the femoral head samples obtained from hip osteoarthritis (OA) patients and ION patients. Caudal vertebrae distal to the ligatures (distal region) exhibited histological changes mimicking those observed in ION. Expression of p53 was increased in the distal region, and overexpression of p53 induced apoptosis in MLO-A5 cells. Treatment with a p53 inhibitor suppressed osteocyte apoptosis in the distal region. Strong p53 immunostaining was observed in osteocytes, vascular endothelial cells, and bone marrow cells in the femoral heads from ION patients but not from OA patients. Ischemia/reperfusion of the caudal vertebrae is a useful murine model of osteonecrosis, mimicking the histological changes found in ION. Using this model, we found the possible involvement of p53 in the osteocyte apoptosis observed in ION. Therapeutics targeting p53 might be a useful approach to ameliorating or even preventing osteonecrosis in ION patients.